LIQUID CRYSTAL DISPLAY DEVICE 



BACKGROUND OF THE INVENTION 

1 . Field of the invention 

The present invention relates to a liquid crystal display 
device, and particularly to a liquid crystal display device 
provided with a thin film transistor formed on a substrate. 

2 . Description of the Related Art 

- Hitn e rto, th e r e is known a liquid crystal display device, 
in which a thin film transistor is formed on a substrate made 
of, for example, glass or quartz (Japanese Patent Unexamined 
Publication No. Hei. 5-150262, No. Hei. 5-257164, No. Hei. 
10-70277 , 4 ete .) . The thin film transistor ( hereinafter properly 
referred to as TFT) functions as a display electrode. 

A conventional device of this kind, for example, a liquid 
crystal display device formed of a p-Si (polysilicon) thin film 
transistor, an a-Si (amorphous silicon) thin film transistor, 
or the like has a problem that such a phenomenon occurs that 
an off current of a pixel transistor is increased by light 
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incident from the side of a substrate (quartz substrate, ^e^e . ) 
or scattered light incident from the opposite side of the 
substrate, and a pixel potential leaks. This phenomenon has a 
large tendency to occur especially in the case where the liquid 
crystal display device is used for a projector. 

For the purpose of avoiding the phenomenon, in the related 




art, as shown in a plane structure of Fig. 1 and sectional 



structures of Figs. 2 and 3, a metal layer made of , for example, 
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>r its silicide which does not transmit light, is disposed 



as a light shielding film just under a pixel transistor. A 
peripheral portion of the light shielding film, for example, 
the metal layer is connected to a fixed potential of Vss, Vcom, 
or the like. Although not shown, for the purpose of blocking 
off scattered light incident from the opposite side of the 
Q substrate, contrary to Figs. 2 and 3, there is such a case that 

a metal layer of, for example, d'w^iich does not transmit light, 
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rU is disposed as a light shielding film just over a pixel 

fe -P transistor, and its peripheral portion is likewise connected 

? & to a fixed potential of Vss, Vcom, or the like. 

W However, in such a connection method of the metal layer 
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^} in the related art, the delay of a gate line potential is caused 
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w by parasitic capacitance constituted by the metal layer of the 

light shielding film with the fixed potential and a gate line 
for controlling the pixel transistor, which is made of, for 
example, doped polysilicon (DOPOS). As a result, such 
disadvantage is caused that the contrast of a liquid crystal 
display is lowered, or uniformity is deteriorated. 

The structure and the problem of the related art will be 
further explained with an example of a case where the light 
shielding film is disposed just under the pixel transistor and 
with reference to Figs. 1 to 3 . Fig. 1 is a view showing the 



related art in the plane structure of a portion including the 

metal layer forming the light shielding film and a data line f 

Fig. 2 is a sectional view taken along line A- A 1 of Fig. 1, and 

Fig. 3 is a sectional view taken along line C-C of Fig. 1. 

As shown in Figs. 1 to 3, pixel transistors 22 and 24 are 

constituted 'by first silicon layers 21 and 23 made of, for 

example, undoped silicon formed on a substrate 10 (here^quartz 

substrate), artd a gate lxne 3 ^efcond silicon layer) made of, 

for example, DOBOS — (-a—gate — i-n SA^l-at: i n g fil m 31 m ade—of-, — f-o-r- 

ex ample, S4. Q2 int erve n e s be-^ween— trhem-) . As mentioned above, 

since it is necessary to shield the pixel transistors 22 and 

24 against light, as shown in Fig. 2, a metal layer made of, 

for example, W or its silicide is provided as a light shielding 

film 1 at the side of the substrate 10 here. This light shielding 

film 1 is shown especially by fine dots in Fig. 1. As shown in 

the drawings , this light shielding film 1 is connected to a metal 

layer 7 made of, for example ^r^^h^j^^^^ixed potential such 
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as Vss /or Vcom and the light shielding film 1 is formed just 
^ or be<toeaJ-*s 

undej^the gate line 3 in the related art of this case. The gate 
line 3 and an additional capacitance line^are formed of a second 
silicon layer made of, for example, DOPOS, and are especially 
shown by oblique lines in Fig. 1. 

As described above, in the related art, since the light 
shielding film 1 connected to the metal layer 7 with the fixed 
potential is formed close to the gate line 3, the delay of the 



gate line potential is caused by the parasitic capacitance 

formed^-ef the metal layer 7 with the fixed potential and the 

gate line 3, and a problem resulting from this can occur. 
* In 

Incidentally j in . Figs. 1 to 3, reference numeral 6 denotes 

A 
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a second contact^ 8 denotes a first contact^ 51 and 52 denote 
data lines made of, for example, A1^9 denotes an opening portion^ 
11 denotes a first insulating layer made ^of , for example, 
TE0S-Si02^ 12 denotes a second insulating layer .made of, for 
example, phosphorus-containing silicon glass (PSG)^1 3 denotes 
a third insulating layer made of, for example, PSG^14 denotes 
a flattened film made of, for example, SOG^ 15 denotes a 
transparent electrode layer made of, for example, ITO x ^16 
denotes a liquid crystal layer made of, for example, twisted 
nematic (TN) liquid crystal^) 17 denotes an opposite substrate 
side transparent electrode layer made of, for example, ITO^and 
18 denotes an opposite substrate made of, for example, quartz. 

SUMMARY OF THE INVENTION 

The present invention has been made to solve the foregoing 
problems, and an object of the invention is to provide a liquid 
crystal display device including a light shielding film with 
a structure capable of avoiding a gate line delay. 

In a liquid crystal display device including a thin film 
transistor formed on a substrate, the liquid crystal display 
device of the present invention is characterized in that a light 



shielding film for shielding against light incident from the 
side of the substrate or scattered light incident from the 
opposite side of the substrate is disposed such that its portion 
except a portion for shielding a pixel transistor is disposed 
over or under an additional capacitance line or between a gate 
line and the additional capacitance line and at a position 
avoiding the gate line. 

According to the present invention, the portion of the 
light shielding film ( light s hi e lding motal lay eirT-e^fce. ) except 
the portion shielding the pixel transistor is not disposed close 
to the gate line. The structure of such arrangement makes it 
possible that the problem of the parasitic capacitance be 
reduced, the load of a gate line driving transistor be reduced, 
and the delay of a gate pulse be suppressed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a view showing a conventional structure in a 

plane structure. 

Fig. 2 shows the conventional structure in a sectional 

structure and is a sectional view taken along line A-A 1 of Fig. 

1. 

1 Fig. 3 shows the conventional structure in a sectional 
structure and is a sectional view taken along line C-C of Fig. 
1. 

Fig. 4 is a view showing a first embodiment of the present 



invention in a plane structure. 

Fig. 5 shows the first embodiment of the present invention 
in a sectional structure and is a view taken along line D-D' 
of Fig. 4. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Preferred embodiments of the present invention will be 
described in detail below with reference to the drawings. 
However, it i s n ee dl ess to s ay that the present invention is 
not limited to the embodiments described below and shown in the 
drawings, but can be suitably applied to a structure having the 
same effect, for example, a structure in which a light shielding 
film is disposed over a pixel transistor. 
Embodiment 

The structure of this embodiment is shown in Fig. 4 
showing a plane structure (corresponding to Fig. 1 showing the 
related art) and in Fig. 5 showing a sectional structure 
(corresponding to Fig. 3 showing the related art) . Although this 
embodiment is a liquid crystal display device having almost the 
same structure as that shown in Figs. 1 to 3, the structure of 
a light shielding film 1 is different. Reference numerals in 
Figs. 4 and 5 correspond to those shown in Figs. 1 to 3 . 

As shown in Figs. 4 and 5, a pixel transistor 22 is formed 
of a first silicon layer 21 of, for example, undoped silicon 
formed on a substrate 10 (here, quartz substrate) and a gate 
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line 3 (£econd silicon layer) made of, for example, DOPOS/J^a 

gate insulating film 31 made of, for example, Si02 intervenes 

between thern^ As described above, since it is necessary to 

shield the pixel transistor 22 against light, as shown in Fig. 

5, a metal layer made of, for example, W or its silicide is 

provided as the light shielding film 1, in this case at the side 

of the substrate 10 here. This light shielding film 1 is shown 

especially by fine dots in Fig. 5. As shown in the drawing, this 

light shielding film 1 is connected to a metal layer 7 made of, 

for example,. Al and having a fixed potential such as Vss or Vcom. 

In the related art of this case, the light shielding film 1 is 

formed just under the gate line 3. The gate line 3 and an 
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additional capacitance line^are respectively formed of a second 
silicon layer made of, for example, DOPOS, and are especially 
shown by oblique lines in Fig. 4 as well. 

In this case, as a portion to be shielded, a portion just 
under the thin film pixel transistor made of, for example, p-Si 
is inevitable, and as other portions, it is sufficient if only 
a part of the periphery of the pixel transistor is shielded 
against oblique light. Thus, in this embodiment, the light 
shielding film 1 ( t - his film ia formed of a light shielding metal 
layer made of, for example, W or its silicide, and is shown by 
fine dots similarly to the foregoing) has a structure as 
described below. That is, such a structure is adopted that the 
light shielding film 1 hardly exists just under the gate line 





3 made of , for example, DOPOS. Specifically, the light shielding 
film 1 is disposed in such a manner that it avoids the gate line 
3 and its portion corresponding to the gate line 3 is cut away. 
For example, in a section taken along line D-D ■ in the portion 
designated by B in Fig. 4, such a structure is made that the 
light shielding film 1 jf uns while avoiding the gate line 3 as 
shown in the drawing. 

For the connection between adjacent pixels or to the 
peripheral metal layer 7 made of, for example, Al, and having 
a fixed potential of Vss or Vcom^the light shielding film 1 is 
disposed under the additional capacitance line 4 made of, for 
example, DOPOS, or as shown in the drawing between the gate line 
3 and the additional capacitance line 4 (avoiding the portion 
under the gate line 3 ) . 

By this structure, such a structure is obtained that even 
when the light shielding film 1 of the light shielding metal 
layer or the like is connected to the fixed potential, the 



increase in parasitic capacitance between the f ilm^nd the gate 
line 3 can be suppressed, the load amount of the gate line 3 
can be suppressed to the minimum, and the delay of the gate 
potential becomes very small. 

As a result, in this preferred embodiment, the 
improvement of contrast and uniformity can be realized, and the 
picture quality of the liquid crystal display device can be 
improved . 




As described above, according to the present invention, 
in the liquid crystal display device including the light 
shielding film, the gate line delay can be avoided, the delay 
of the gate potential can be suppressed, and the improvement 
of the picture quality of the liquid crystal display device, 
such as contrast and uniformity, can be realized • 
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